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tute the congenial country and not the deposit worked ; 
whilst the Skutterud fahlbands, which are simply cobalt- 
iferous quartzite and mica schist, deserve a place am mg 
the stratified deposits quite as much as the magnetite of 
Arendal or Philipstad. 

In Part II, we consider that Mr. Phillips does good 
service by giving statistics of the production of ores, in 
addition to the descriptions of their modes of occurrence. 
As stated by him in the preface, “ This appears to be 
the only way of accurately expressing the relative import¬ 
ance of different metalliferous regions.” This feature of 
Mr. Phillips’s book, apart from anything else, at once 
renders it more valuable than the works of von Cotta, 
Grimm, and von Groddeck. 

The United Kingdom is so rich in minerals that a large 
amount of space is very fairly allotted to it, and, though 
Cornwall receives the lion’s share of attention, it must be 
i-ecollected that it is the birthplace of British mining and 
the school from which, a set of hardy and intelligent 
miners have been dispersed among all parts of the globe. 

Speaking of an issue of carbonic acid gas from the lode 
at Foxdale Mine in the Isle of Man, the author says 
(p. 212) : “At the present time (1883) in the eastern end 
of the 185-fathom level, the amount of gas is so large that, 
although volumes of compressed air arc continually being 
poured in from two air-pipes, the men experience the 
greatest difficulty in working ; and, as candles will not 
burn, the value of the end can only be determined by the 
ore brought out.” This account is somewhat overdrawn. 
The gas has been troublesome at times, but not to the 
extent stated, for we are led to infer that the men worked 
in the dark. Even a Manxman is scarcely capable of 
driving levels without a light. 

The small value of the metalliferous ores raised in 
France is remarkable, and the prosperity of the Belgian 
metal mines appears to be on the wane, as the value of 
the metalliferous minerals decreased from 563,080/. in 
1872 to 148,720/. in iR8t, 

The famous mines of the German Empire at Commern, 
in the Upper and Lower Plarz, the Mansfekl district and 
the Erzgebirge are described at as great a length as the 
space available in a genera! ti-eatisc will admit, and many 
interesting and important details are given concerning 
the mines of Austria, Hungary, Italy, Creccc, Scandinavia, 
Spain, and Russia. The statement, “ Spain takes the 
lead of all other countries in the amounts of lead and 
quicksilver which it produces,” is scarcely accurate, unless 
Mr. Phillips is referring solely to Europe. The United 
States are now the greatest producers of lead, and 
the Californian quicksilver mines have for several years 
surpassed those of Almaden in productiveness. How¬ 
ever, as far as the output of quicksilver last year is con¬ 
cerned, Mr. Phillips is doubtless correct, for statistics 
published within the last few weeks show that the yield 
of California in 1884 was only 1089 statute tons, which is 
less than the average amount produced by Spain. 

The account of the metalliferous minerals of the Austral¬ 
asian colonies will be read with interest. Though the 
output of gold is on the whole decreasing, tin ore has 
within the last ten years become a great soui'ce of wealth. 
An important discovery is that there are deep leads , i.e, 
old tin-bearing alluvia, of Miocene age, and the figure 
representing the deposit worked by Wesley Brothers at 


Vegetable Creek, New South Wales, gives a good idea of 
this mode of occurrence. It is startling to learn that 
Queensland produced 106,488 tons of tin ore, worth 
2,168,790/. in 1881 j unfortunately for the colony, but 
luckily for Cornwall, the output of the following year was 
only 27,312 tons. 

It was certainly no easy task for Mr. Phillips to com¬ 
press into 65 pages an account of the principal metal¬ 
liferous regions of the United States : but he has suc¬ 
ceeded in furnishing a very useful resume, the only fault 
of which is the meagrencss with which it has been illus¬ 
trated. The metal mines of the United States deserve 
more than seven woodcuts, and we should like to have seen 
figures to explain the wonderful deposits at Leadville and 
on the shores of Lake Superior. 

It is to be regretted that apparently there is so little 
available information concerning the mines of Mexico, a 
country so highly favoured as far as mineral wealth is 
concerned. South America, too, has to be treated very 
summarily. 

Excepting for having followed a beaten track in his 
classification, the author deserves much praise for his 
work. The descriptions of the metal-mining districts are 
very good, being based upon personal knowledge and the 
latest published accounts ; both Mr. Phillips and his 
assistant, Mr. Brough, must be commended for the care 
with which they have ransacked all soits of British and 
foreign publications relating to mining. The references 
are very full and complete, and much vigilance has been 
exercised in correcting for the press. Finally, we must 
congratulate the author upon his excellent index, occupy¬ 
ing no less than twenty-five closely-printed pages. This 
adds greatly to the utility of the book, which will doubtless 
become the standard work upon ore deposits. 


OUR BOOK SHELF 

Madagascar and France; with some Account of the 
Island , its People , its Resources , and Development. 
By George A. Shaw, F.Z.S. (London: Religious 
Tract Society, 1885.) 

The incident connected with Mr. Shaw’s imprisonment 
on board a French war-ship at Taimatave will be 
remembered—an incident for which the French Go¬ 
vernment had to make substantial amends. Mr. Shaw 
has been a missionary in Madagascar for many years, 
and has thus had ample opportunity of gaining a 
knowledge of the interesting island. To those familiar 
with the litei'ature of Madagascar the volume will not 
present much of novelty ; it is, however, interesting read¬ 
ing, and contains some of the results of Mr, Shaw’s own 
observations. On the physical geography and ethnology 
of this country there is nothing new, but Mr. Shaw 
presents the results of previous investigations clearly and 
briefly. He in the main adopts the generally-accepted 
conclusions as to the. Malay origin of the bulk of the 
Malagasy people, though we suspect that the aboriginal 
Vazimba are greater, and the intercourse between the 
mainland and the island of much older date than he is 
prepared to admit. He gives many interesting details as 
to the industries of the people, their social habits, the 
progress of Christianity and education, the past history of 
the island, and other points. A large portion of the 
volume is occupied with the history of the relations be¬ 
tween France and Madagascar, in which he tells the story 
of his own imprisonment. To the scientific reader the 
concluding chapters on the fauna, flora, and meteorology 
of the island will prove useful; they summarise what is. 
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already known, with some additional facts obtained by 
the observation of himself and his brother missionaries. 
There is a map and a few good illustrations. 

Three Months in the Soudan. By Ernestine Sartorius. 

(London : Kegan Paul and Co., 1885.) 

Mrs. Sartorius spent most of her three months in 
1883-84 at Suakim, of which her husband, Gen. Sartorius, 
was Commandant. Her book deals chiefly with the events 
which culminated in the disaster of El-Teb. It is mostly 
a pleasant, gossipy record of the daily life of the town, 
and of the alarms created by the attempted raids of the 
rebellious natives in the district around. It affords a 
good idea of the character of the town and its immediate 
surroundings. 

Lectures on Agricultural Science and other Proceedings 
of the Institute of Agriculture, South Kensington, 
London , 1883-84. (London : Chapman and Hall.) 
This volume contains abstracts of lectures delivered by a 
considerable number of well-known authorities upon agri¬ 
cultural matters. Mr. Carruthers and the late Prof. 
Buckman give their experiences upon grasses and farm 
seeds ; Prof. Wrightson has a paper upon land drainings ; 
dairy management and farm crops are treated of by Pro¬ 
fessors Huldon and Fream and Mr. Bernard Dyer ; Mr. 
Henry Woods contributes lectures upon Southdown sheep 
and ensilage ; while Mr. Warrington has a contribution 
upon the nitrogenous matter in soils ; and Mr. Worthing¬ 
ton Smith gives some good observations upon corn 
mildews. The names of the authors of the various lectures 
are a sufficient guarantee of their soundness and worth. 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsiblefor opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications . 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible . The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts .] 


Sir William Thomson’s Baltimore Lectures 


As it is possible that some of your readers may have obtained 
copies of the Papyrograph Report of my Lectures on “ Molecular 
Dynamics,” delivered at Baltimore during October 1S84, I 
should be obliged by your giving publicity to the following 
corrections :— 

Page 34, lines 18 and 19.—Delete “ we may call it a dynamox 
but not a paradox.” I have no recollection nor can I imagine 
what the word was that I suggested as more logical than 
! £ paradox ” ! 

Page 59, line 14.—For “ Distortional ” substitute “ Condensa¬ 
tional.” 

Page 296.—In the two 
(17), insert “tan i ” before 


expressions for 4, given in equation 
• also, in the cxprcs- 


+ I 


sions for 
before 


“ tan e ” and “ tan e 1 ” of equation (20) insert “ tan i ?J 
(m* - t) a ” 

jX l + • I 


The formula from which these expressions are deduced is 
correctly given at the foot of page 295. 

Page 296.—In line 13 from the top of the page, and in the 
left hand members of equations (19) and (21), for “a?” and 
“ ” read “ u> 91 and “ a, ” respectively. 

William Thomson 
The University, Glasgow, February 27 


Civilisation and Eyesight 

It would take too much of your space to discuss at length the 
theoretical limit of resolving-power as depending upon aperture. 
The reader may be referred to some papers in the Philosophical 
Magazine for 1879 an< ^ *880, where he will also find references 
to the work of other investigators. I will only say that (as indi¬ 
cated by the word fairly in my statement) resolution admits of 
various degrees. Doubtless a practised observer would judge a 


star to be double whose components subtend a decidedly smaller 
angle than two minutes, but he would not see them separated. 
I purposely rather understated the case. The higher the visual 
power of civilised men, the less room is there for savages with 
eyes of equal aperture to surpass them. 

With respect to my short-sightedness in a bad light, I shall be 
glad if you will publish the accompanying two short papers from 
the Cambridge Philosophical Proceedings. They will show how 
I was led to make the discovery. Rayleigh 

“The Use of Telescopes on Dark Nights.” By Lord 
Rayleigh. (From the Camb. Phil . Proc. , March, 1882.) 

In Silliman's Journal for 1881 Mr. PL S. HoHen, after 
quoting observations to a like effect by Sir W. Hersche!, gives 
details of some observations recently made wuh a large tele¬ 
scope at the Washburn Observatory, from which it appears that 
distant objects on a dark but clear night can be seen with the 
telescope long after they have ceased to be visible with the naked 
eye. He concludes, “it appears to me that this confirmation 
of IlerscheFs experiments is important, and worth the attention 
of physicists. So far as I know there is no satisfactory explana¬ 
tion of the action of the ordinary night-glass, nor of the similar 
effect when large apertures are used. ” 

It is a well-known principle that no optical combination can 
increase what is called the “apparent brightness” of a distant 
object, and indeed that in consequence of the inevitable loss of 
light by absorption and reflection the “apparent brightness ” is 
necessarily diminished by every form of telescope. Having full 
confidence in this principle, I was precluded from seeking the 
explanation of the advantage in any peculiar action of the tele¬ 
scope, but was driven to the conclusion that the question was 
one of apparent magnitude only,—that a large area of given 
small “apparent brightness” must be visible against a dark 
ground when a small area would not be visible. The experi¬ 
ment was tried in the simplest possible manner by cutting crosses 
of various sizes out of a piece of white paper and arranging them 
in a dark room against a black background. A feeble light 
proceeded from a nearly turned-out gas-flame. The result 
proved that the visibility was a question of apparent magnitude 
to a greater extent than I had believed possible. A distance 
was readily found at which the larger crosses were plainly 
visible, while the smaller were quite indistinguishable. To 
bring the latter into view it was necessary either to increase the 
light considerably, to approach nearer, or lastly to use a tele¬ 
scope. With sufficient illumination the smallest crosses used 
were seen perfectly defined at the full distance. 

There seems to be no doubt that the explanation is to be 
sought within the domain of physiological optics. It has 
occurred to me as possible that with the large aperture of the 
pupil called into play in a dark place, the focussing may be very 
defective on account of aberration. The illumination on the 
retina might then be really less in the image of a small than in 
the image of a large object of equal “apparent brightness.” 

“On the Invisibility of Small Objects in a Bad Light.” By 
Lord Rayleigh. (From the Cambridge Phil. Proc., Feb., 1883.) 

In a former communication to the Society (March 6, 1882) I 
made some remarks upon the extraordinary influence of apparent 
magnitude upon the visibility of objects whose “apparent bright¬ 
ness ” was given, and I hazarded the suggestion that in conse¬ 
quence of aberration (attending the large aperture of the pupil 
called into operation in a bad light) the focussing might be 
defective. Further experiment has proved that in my own case 
at any rate much of the effect is attributable to an even simpler 
cause. I have found that in a nearly dark room I am distinctly 
short-sighted. With concave spectacles of 36" negative focus 
my vision is rendered much sharper, and is attended with in¬ 
creased binocular effect. On a dark night small stars are much 
more evident with the aid of the spectacles than without them. 

In a moderately good light I can detect no signs of short¬ 
sightedness. In trying to read large print at a distance I suc¬ 
ceeded rather better without the glasses than with them. It 
seems therefore that the effect is not to be regarded as merely 
an aggravation of permanent short-sightedness by increase of 
aperture. 

The use of spectacles docs not however put the small and 
the large objects on a level of brightness when seen in a bad 
light, and the outstanding difference may still be plausibly attri¬ 
buted to aberration. 


Mr. Carter’s recent paper on “Civilisation and Eyesight 
has called up interesting remarks from Lord Rayleigh and Mr 
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